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The Governor’s Strategic Growth Plan:
Expanding Technology’s Role in Meeting
California’s Ports and Goods Movement 215
Century Challenges

Introduction

On Tuesday, February 28, 2006, the Senate Transportation and Housing
Committee (Senator Alan Lowenthal, Chair), the Assembly
Transportation Committee (Assemblymember Jenny Oropeza, Chair) and
the Senate Transportation Sub-committee on Ports and Goods Movement
held a joint hearing to investigate the potential of expanding the role of
technology to address California’s 21st Century transportation
challenges.

After more than 30 years of under investment in California’s
infrastructure, Senate Bill 1165 (Dutton), the Governor’s infrastructure
bond, offers a financial foundation to invest in California’s
transportation, ports, and goods movement system and a strategy to help
meet 21st Century challenges. The legislation would authorize the
following:

e $6,000,000,000 in state general obligation bonds with the
Congestion Reduction, Clean Air, and Trade Corridor Bond Act of
2006.

e $6,000,000,000 in state general obligation bonds with the
Congestion Reduction, Clean Air, and Trade Corridor Bond Act of
2008.

e $14,000,000,000 in state general obligation bonds with the
Transportation Revenue Bond Act of 2012.

e Utilization of the design-build process for contracting on
transportation project with certain state and local transportation
entities.

e The Department of Transportation to award not more than 12
design-sequencing contracts for transportation projects.

¢ The Director of the Department of Transportation to award not
more than 4 design-sequencing contracts for transportation
projects.

¢ The Department of Transportation and regional transportation
agencies to enter into comprehensive development lease
agreements with public and private entities, or consortia of those



entities, for certain transportation projects that may charge users
of those project tolls and user fees, subject to various terms and
requirements.

STAFF FINDINGS

The witnesses and legislators contributed to a creative and innovative
dialogue, which gave rise to the following findings:

Although the California Department of Transportation has

invested approximately $3.5 billion into Intelligent Transportation
Systems (ITS) field elements, and spends approximately $30 million
per year to operate and maintain them, the $200 million for ITS
included in SB1165, the infrastructure bond bill, is only a down
payment on the future investment that will be needed to address the
$3 billion comprehensive statewide build out of the ITS field elements
scheduled for completion by 2013.

California’s five university transportation centers play a key role in
advancing Intelligent Transportation System research. It is vital that
the research and development potential of California’s public and
private universities be part of the planning and implementation of a
21st Century transportation and freight system.

Electrification of transportation and electric drive technologies are
becoming important components of goods movement action plans,
energy plans and regulatory compliance options. Making use of off-
peak electricity supply is critical to the electrification of
transportation.

Infrastructure investment for a 21st Century California should
consider and seriously investigate the full potential of new and
emerging technologies such as SAFE (secure, automated, fast and
environmentally clean) Freight Shuttle, the Transrapid Maglev System
and the electromagnetic propulsion system.

The United States Environmental Protection Agency’s SmartWay
Transport Partnership can be an important resource and partner in
addressing technologies for better fuel economy and reducing
emissions for both trucks and rail.

The Burlington Northern Santa Fe and Union Pacific Railroads are
investing in new locomotive technologies that will reduce the
emissions of locomotive engines.



e Retrofitting on-road trucks and line-haul locomotives is a viable,
economic and immediate application of technology to address the
emissions problems of current engines.

LEGISLATORS’ OPENING REMARKS

Senator Lowenthal, Chair of the Senate Transportation Committee,
convened the hearing by posing the following questions:

e What are we investing that is going to move us towards zero
emission transportation systems?

e How do we get to a sustainable society in which economic
development, public health and sustainable communities coexist?

e How do we provide both jobs and a clean environment?

e How do we make the existing goods movement system work more
efficiently?

e How do we promote additional capacity on those systems?

e How do we look at alternative systems and options?

e What should we be thinking about as we begin to invest into the
future?

e What are the options for California? And how viable are they?

¢ Are these issues that really should have a bearing in the pending
bond structure, or are we talking about something that is down the
road?

e What are the costs involved?

The Chairman concluded that the hearing would help guide and develop
a vision that could shape our transportation system into the future.

Assemblymember Oropeza, Chairperson of the Assembly
Transportation Committee, stated that she was hopeful that the
technologies presented in the hearing could be integrated into the
pending bond proposals. She pointed out that these technologies have
the potential to develop into partnerships for goods movement that would
increase the efficiencies of goods movement, improve truck and auto
travel times and most importantly, from her point of view, improve air
quality for neighborhoods, the port areas, and the entire Los Angeles
basin, where goods movement activities are centered.

Assemblymember Oropeza concluded her opening remarks by stating
that the goods movement industry is an important element in California’s
economy and has great potential for public/private partnerships. It is
critical that the partnerships already established within the goods
movement industry play a key role in cleaning up the air and produce



added value to the economy. She emphasized that technology is a critical
component in achieving these goals.

Assemblymember Huff stated that he had worked in some aspect of
goods movement all of his adult life. As an elected official for the last 10
years, he is fascinated with the technology that has become available,
and looks forward to what technology could do to help California’s
transportation system become more efficient, save our taxpayers money,
and clean-up the environment.

Assemblymember Karnette stated that she wanted the witnesses to be
mindful of security issues that are facing the goods movement industry.

THE WITNESSES

The three policy committees organized the hearing into four panels. The
California Department of Transportation (Caltrans) was the first panel
and testified on the Administration’s perspective of technology’s role in
the Governor’s Strategic Growth Plan. The following questions were
posed to the Administration:

1. What is the current level of Intelligent Transportation System (ITS)

deployment in California?

2. SB 1165, the Congestion Reduction, Clean Air, and Trade Corridor
Bond Act of 2006, allocates $200 million for Intelligent Transportation
Systems (ITS). Is this allocation sufficient for an effective and strategic
statewide ITS deployment? If so, why? If not, what kind of ITS

investment is needed?

3. What is the future level of ITS deployment (2-year, 5-year, and 10-

year time horizons)?
4. How is the state’s ITS program organized?
5. What are the costs and benefits of ITS?

The subsequent three panels offered a private sector perspective and were

asked to address the following questions:

1. Is there a role for California’s university research network, federal
laboratories, and community colleges in the advancement and

deployment of technology?

2. By what criteria should these emerging technologies be evaluated,

when assessing their strategic and cost benefit potential?



Panel 1 - The Administration’s Proposal
Panelists
Will Kempton, Director, California Department of Transportation

Randell Iwasaki, Chief Deputy Director, California Department
Transportation

Director Kempton set the stage for the hearing’s theme of the expanded
role of technology in meeting California’s 21st Century challenges with
the observation that the technology that would be discussed and
demonstrated at the hearing is, in fact, available today. It is a matter of
deploying that technology, and the Administration is hoping to work with
the state Legislature to accomplish that deployment.

Mr. Iwasaki, Chief Deputy Director of Caltrans, stated that Caltrans has
invested approximately $3.5 billion into Intelligent Transportation
Systems (ITS) field elements. Mr. Iwasaki identified some of these ITS
field elements as large changeable message signs, highway advisory radio
ramp meters (1610 AM radio frequency), and statewide weather
information systems.

Caltrans spends approximately $30 million per year to operate and
maintain its ITS field elements. According to the Caltrans Transportation
Management System (TMS) master plan, the comprehensive statewide
build out of the ITS field elements will be complete by 2013 at a total cost
of $3 billion. Caltrans estimates that the return on this 20-year life cycle
investment represents a benefit ratio of about 7.5 to 1, and this figure
does not include the safety and efficiency benefits to the transportation
system. Mr. Iwasaki also pointed out that the $200 million for ITS
included in SB1165 is only a down payment on the future investment
that will be needed.

Mr. Iwasaki explained Caltans’ four-division ITS program as follows:

1. The Division of Planning plans programs and assesses the
locations of various field elements.

2. The Division of Operation, adjusts the field elements after they are
installed to assure the systems are operating at optimum
performance.

3. The Division of Maintance maintains the of field elements.

4. The Division of Research and Innovation investigates and studies
the latest technologies to implement into the transportation field.

of



Chief Deputy Director Iwasaki stated the California universities have
played and will continue to play a key role in advancing ITS research. He
indicated that California has five transportation centers funded by the
Federal Highway Administration:

1. The Mineta Transportation Institute — San Jose State

2. MetTrans — University of Southern Californian and California
State University, Long Beach

3. University of California Transportation Center — University of
California, Berkeley

4. University of California Transportation Center — University of
California, Davis

5. University of California Transportation Center — California State
University, San Bernardino

Mr. Iwasaki observed that emerging transportation technology will be a
key component in the success of the Governor’s Strategic Growth Plan
and indicated that there were a number of current and planned projects
that employ innovative technologies to improve goods movement. With
this observation, Mr. Iwasaki gave an overview of the following
technologies that Caltrans is currently deploying or will deploy in the
near future:

1. Pre-Pass System — 250,000 trucks throughout the United States
are equipped with a transponder that will allow the truck, when
traveling underweight or at the legal weight limits, to legally bypass
compliance stations. This allows trucks to conserve fuel and adds
efficiency to freight and transportation system.

2. Virtual Weigh Station — This technology will allow trucks to be
weighed on the move. The technology will automatically ticket
overweight trucks and will pull grossly overweight trucks over at
the compliance station to ticket and correct the overweight load.
Cordelia, at the junction of Interstate 80 and State Route 12, and a
location to be proposed on Interstate 710, are the two locations
Caltrans is currently considering, at a combined cost of $1billion.

3. Smart Truck Parking — This technology is currently deployed as
Smart Parking reservation system at the Rockridge BART Station.
The technology counts the number of vehicles coming in and out of
the parking lot. Due to the shortage of truck parking locations in
California and trucks having to park on roadway shoulders, Smart
Truck Parking technology will count the number of trucks in and
out of the parking location and will be able to notify truckers on
the road and inform them that “The next truck parking location in
front of you has 14 truck spots available. Make your reservation
and go on in there.”
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Electrification — Caltrans will provide trucks with the ability to
hook up to electrical outlets that will allow drivers to run the air
conditioner, heater, radio, etc. for a long period of time and
eliminate the idling of diesel engines at the ports, which will help
clean the air.

Free and Secure Trade Lanes (FAST) - An electronic pre-
clearance program that uses integrative technologies, such as
vehicle transponders to safely and securely expedite the border
clearance process, which significantly reduces truck idling at the
border. This technology is being deployed in the San Diego region.
Open Rolling Tolling — This technology allows electronic toll
collection transactions to occur under normal highway driving
speeds. This will help to reduce queing, idling and air emissions.
Vehicle Infrastructure Integration Initiative (VII) - This is a
cooperative effort between automobile manufacturers and
transportation officials to deploy vehicle-to-vehicle and vehicle-to-
infrastructure communication. The Vehicle Infrastructure
Integration Initiative works off a frequency that was recently
allocated by the FCC at the 5.9 gigahertz and has a 75 megahertz
of spectrum.

Changeable Message Signs — This technology allows for timely
travel and traffic information to be displayed on large electronic
message signs. The technology has been deployed in Los Angeles
and the San Francisco Bay Area, and is planned for
implementation in San Diego.

511 System — The 511 technology allows one to dial on the
telephone or cell phone to get real-time information on traffic
congestion, road work, weather delays, and transit opportunities. It
is currently up and running in the San Francisco Bay Area and the
Sacramento region, and will it be deployed next in the San Diego
region.

Regional Communication System (RCS) —This is a fully
interoperable radio system technology that safety, fire, highway,
and emergency vehicles can use to communicate with each other—
one-to-many, or one-to-one. The system is currently deployed in
San Diego County and will be expanded to Imperial County.
Crash-Less Intersection — This is radar technology that senses
how fast an oncoming car is traveling. If a car is stopped waiting to
make a left turn and there is an oncoming vehicle, this technology
will calculate in a nanosecond whether or not the driver can safely
make the turn, and if not, it will tell the driver “don’t make that left
turn.” This technology is currently being tested.

Curve Speed Warning — This technology informs a trucker that
there is a curve ahead; the truck is going too fast: and it needs to
slow down. The Curve Speed Warning system is currently deployed
on Interstate 5 in Northern California.



13. Bay Area Security System — This technology is a wireless
transmitter mounted on top of the Bay Bridge and Bay Area
tunnels that signals and coordinates all the terrorist activity
detection systems. All the piers on the seven Bay Area toll bridges
have detection systems. The cameras monitor activity near the
anchorages on the bridges, in an effort to thwart potential terrorist
acts. The information is relayed wirelessly back to the
transportation management center in the Bay Area District 4
Caltrans headquarters.

In the legislators’ discussion that followed Panel 1, Assemblymember
Mountjoy asked Mr. Iwasaki about the Pre-Pass qualifications. Mr.
Iwasaki informed the Assemblymember that an Arizona company, Help,
Inc., administers the Pre-Pass application system to individually qualified
motor carriers and trucking companies.

Assemlymember Karnette asked, how does an enforcement agency
know who is driving the Pre-Pass certified truck? Mr. Iwasaki responded
that the Pre-Pass program is voluntary and subject to state safety
qualification standards. He also pointed out that Europe uses a system
called “tack-a-graph.” The “tack-a-graph” system requires that each
driver have a card and each driver must physically put that card into
that “tack-a-graph” to monitor how far one has driven, how long one has
driven, and who is driving. So, at any time, a police officer can access the
“tack-a-graph” and get a readout of one’s driving record.

Senator Ducheny and Senator Torlakson asked Mr. Iwasaki about
data regarding accidents, accidents that were avoided, healthcare costs,
deaths, injuries and property damage. Mr. Iwasaki informed the
Senators that he did not have that information readily available, and he
would provide this information to the staff at a later date.

Panel 2 - Electrification

Given the fact that the President Bush has acknowledged the country’s
“oil addiction,” and an increasing national concern about air quality, the
electrification of transportation offers great possibilities to reduce
emissions, particulates and petroleum usage.

Panelist

Ed Kjaer, Director, Electric Transportation, Southern California Edison

Mr. Kjaer opened his remarks with the following rhetorical question and
statement:

10



What is changing the way we think about transportation, energy
security, energy storage, energy efficiency, emissions and the gas
station?

Electricity and the grid: What we are really beginning to see is this
fundamental convergence of transportation and the grid. And
more and more, transportation is moving electrons around
onboard the vehicle, or is using electricity in one form or another.
We’re seeing it with the hybrid vehicles today, the engine hybrids
that you’re seeing successfully marketed, sold, operated on the
road. And the emergence of plug-in hybrids—we’ve heard a lot of
discussion about plug-in hybrids over the last couple of weeks,
particularly with President Bush’s reference to our oil addiction
and the need to get off imported oil as quickly as we can, and the
promise of plug-in hybrid technology, battery technology, battery
UVs; electrification of marine ports; truck facilities, airports; rail
yards; and the emergence of technologies for communication,
navigation, entertainment; the use of ITS onboard the vehicle in
terms of communication. All transportation requires electricity in
one form or another.

So increasingly, the state is focusing on electrification to reduce
emissions, particulates and petroleum usage....

Along with petroleum reduction, comes significant emissions
reduction and greenhouse gas reduction, depending on the kinds
of emerging new technologies that we use.

Mr. Kjaer observed that the electrification of transportation and electric
drive technologies are becoming important components in any number of
goods movement action plans, energy plans and policy reports, and
compliance options that the California Air Resources Board (CARB) has
established. He cited last year’s passage of SB 467 (Lowenthal), which
expanded the Carl Moyer program grants to include forklifts and other
non-road electric drive technology.

Mr. Kjaer presented the following benefits of powering transportation
from electricity the grid:

100 percent domestic-based.

100 percent petroleum-free.

Multiple feed stocks.

Excess off-peak capacity.

Electricity is about 20 to 30 percent the cost of a gallon of gasoline.
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Mr. Kjaer added that as more transportation energy is derived from the
grid, the benefits will also include a reduction in urban air pollution.

Mr.

Kjaer outlined the near-term and long-term opportunities for

electrification. He presented modeling that projects the potential of
emerging electrification technologies through 2020. In order to
demonstrate the benefits, the model framed the benefits in terms of the
number of vehicles (model year 2005) that the technology will potentially
remove from the road.

Electrification of 100 hundred ships coming into the ports
annually would result in Nitrogen Oxide (NOx), Reactive Organic
Gases (ROg), and Sulphur Oxide (SOx) reductions equivalent to
taking 535 vehicles (model year 2005} off the road.

There are 76,000 sleeper cabs in the state today. Only about 400
truck parking spaces are electrified. There is the potential to
electrify approximately 35,000 spaces, and that could be equal to
removing about 360,000 vehicles (model year) 2005 from the road
by 2020.

There are about 70,000 electric truck refrigeration units (ETRUs)
on container ships worldwide. The container ships, when they are
at sea are electric, and put electricity through their own onboard
grid into the containers to provide the necessary power. When the
ships come into port, the containers are offloaded and connected to
the grid. The containers are then loaded onto trucks, and a diesel
generator is then attached to the vehicle that provides the
electricity needed for the container as it drives along the roads.

In California, there are approximately 4,000 to 7,000 electric
auxiliary power units (APUs). If large distribution centers were
electrified, trucks could drive in, shut down the auxiliary power
units, and connect to the grid.

Projecting to 2020, electrification of transportation could
potentially result in air pollution reductions equivalent to the
removal of 400,000 cars (model year 2005) from the road.

Mr. Kjaer cited the following additional electric options: electric gantry
cranes at the port, freight rail, light duty rail, heavy duty rail, high speed
rail and Maglev.

In closing, Mr. Kjaer stated that, “the benefits of the transportation and
goods movement electrification are very large in reducing the air
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pollution particulates and it’s that petroleum dependency that I think is
so critical to this nation. And again, with significant reductions in
petroleum, comes the reductions in emissions and greenhouse gases.”

During the legislators’ discussion that followed Panel 2, Senator
Lowenthal asked Mr. Kjaer, how off-peak hour usage would work? Mr.
Kjaer responded:

...smart meters, or Advance Meter Initiative through the Public
Utilities Commission, ...is a technology that will give customers the
ability to know and understand what they’re paying for electricity
hour by hour, or at certain times throughout the day. And at that
point, they will be able to modify their behavior and understand
what they need to do to modify their behavior.

As a follow-up question, Senator Lowenthal asked if this could be
applied to trucks and cars. Mr. Kjaer stated the following:

Customers will be able to understand the impacts of that exactly at
any given time throughout the day. The other issue is that the
pricing signals have to be clear...the off-peak rate has to be
cheaper than the on-peak rate so...it is cheaper to make the
electricity off-peak than it is with making the electricity on-peak.

Senator Margett asked “are we adding to the dilemma that we have with
our energy now in introducing this at this moment in time, or are we just
kind of tantalizing everybody with what you had to say?” Mr. Kjaer gave
the following response:

...if more transportation is going to connect to the grid, if
regulation is going to drive to more and more near zero and zero
emission technologies, significant petroleum reduction, greenhouse
gases, etc., and transportation starts to connect more and more to
the grid, we have to make sure it soaks up the excess capacity
first. We have to make sure that the market structure is in place
to use the excess off-peak capacity first. We do not, to your point,
want to exacerbate the on-peak situation. And in a lot of cases,
with truck stops and truck idling at night, that’s good because it’s
off-peak. With plug-in hybridization, again...you can be putting in
the electricity fuel at night off-peak when the rates are cheaper

Assemblymember Pavley asked Mr. Kjaer if he could compare and

contrast the value of plug-in hybrids and other technologies. Mr. Kjaer
stated the following:
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...electrification is not the only solution. There is not a silver bullet
out there. I think we need to have a mixture of solutions to meet
both the state and the federal goals.

Biofuel, a combination of biofuel with plug-in hybridization is, on
the surface, extremely attractive. The question is going to be, how
is the electricity made and how is the biofuel made? Do you use
food and land to make fuel for transportation? That’s a big debate
at the moment. How much coal is there in the generation mix on a
regional basis, and what implications does that have from a
greenhouse gas perspective or emissions?

There’s no simple solution. There is a wealth of work and
evaluation and research going on at the moment to study these
very issues.

Panel 3 - Emerging Goods Movement Transportation Technologies
Panelists

Dr. Stephen Roop, Texas Transportation Institute

Dr. Kenneth James, Professor of Electrical Engineering and Computer
Engineering and Computer Science, California State University, Long
Beach

Bruce Dahnke, President, Skytech Transportation Corporation

SAFE (secure, automated, fast and environmentally clean) Freight
Shuttle

Mr. Roop began by stating that the emerging freight transportation
systems of the 21st century must move beyond the two modes, rail and
truck, that currently form the backbone of today’s freight transportation
system. Emerging freight transportation systems must be: low cost,
secure, safe, rugged and simple, based on known and understood
technology, reliable, offer capacity and velocity, interconnected with the
existing intermodal transportation system, and environmentally clean.

Mr. Roop introduced the legislators at the hearing to a new approach to
intermodal freight transportation, SAFE (secure, automated, fast and
environmentally clean) Freight Shuttle. Mr. Roop outlined the following
features of the SAFE Freight Shuttle in the following way:

...it is a single unit transport and it has an aerodynamic leading
edge that cuts down wind resistance and improves the economics
of the operation considerably. It operates straddling a center guide
way. And this center guide way serves four fundamental purposes
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in the design. It serves to guide the vehicle; it serves to deliver
power to the motor elements that reside on the vehicle; it serves as
a braking system; and it serves as the power pickup for the unit.

In many respects this is a hybrid system. It borrows features from
rail transportation that are proven to be sound and effective, like
steel wheels and a steel running surface, and it borrows features
from the trucking industry, like the single unit moves. So as soon
as a container is loaded on a freight shuttle, it can exit the
terminal and be on its way, which means there is absolutely no
delay. The other benefit of that is you can keep your cranes at the
destination terminal operating with a constant interval of
containers arriving, very much like machines operate on a factory
floor. The timing of the delivery is such that your cranes can stay
in continuous operation... The propulsion system is a linear
induction motor. It’s very similar to a rotating ceiling fan that you
may have in your home.

It operates on a flat steel rail, which is a departure from traditional
railroad engineering designs. It further reduces the rolling friction
involved. A unique feature of ours is, it’s a derailment proof
system. The center guideway will not allow the vehicle to come off
the track. And so we’re not relying on the rail to serve as the
guideway, merely as the surface upon which the vehicle rolls. A
very small number of moving parts in an automated control system
make up the balance of the vehicle design.

Transrapid Maglev System

Dr. James began his testimony by stating that the Maglev technology is
a proven and demonstrated technology in both Germany and Shanghai,
China.

Dr. James presented the following overview of the Maglev technology:

The Transrapid Maglev System, an entirely new train system, is the
first to overcome the limitations of wheel and rail. Because the
vehicle moves entirely without contact, it makes train travel faster,
easier on the environment, and more economical. In any case, the
Maglev systems guideway requires less land and space than other
transportation systems.

Transrapid has very favorable alignment parameters with small
curve radii and a grade climbing ability of 10 percent. The
Transrapid guideway can therefore be adapted to the landscape
instead of the other way around.

15



The Maglev system requires significantly less energy than other
transportation systems. Used under similar conditions, the
specific primary energy requirement of a car is three times higher
than that of an airplane, five times higher than the Transrapid.

It has no moving parts—zero. No wheels; nothing. It floats on a
magnetic field. There are a lot of advantages besides the fact that
it’s a very low polluter because it uses fixed sources. One is, it
replaces the steel wheels with a raise of magnets.

Maglev uses a linear synchronous motor, which is similar to a
linear induction motor. The difference is that, instead of putting
the power onto the vehicle itself, the power is in the entire length of
the track. And there were studies done at the Los Alamos
Laboratory that show that when you use a Maglev....you can use
either a linear induction motor or a linear synchronous motor. If
you have a fairly long track and only a few vehicles on it you use a
linear induction motor because the motor is then on the vehicle
itself and the track is passive. But if you have a lot of vehicles,
such as we would have in a container conveyor system, then the
power source is actually on the track itself and all the vehicles
themselves are passive. That really reduces the cost of that system.

It has a very small footprint...which gives you a lot of options for
right-of-way, and it is elevated. This is a real difference. Instead of
worrying about digging trench for a rail, or instead of having to
worry about elevating highway or widening highways, this has a
number of rights-of-way, such as long riverbeds, interstate
medians, and along unused rail.

Another point is the security. The security is there. And as you’re
talking about a system that is elevated, it’s moving relatively fast
all the time and it’s totally automated—all done by computer.

...while the track is powered, it’s only powered at the place where
the computers recognize there is a carriage, so you don't sit there
and electrify the entire track—only that place that is used by the
vehicle. ...that brings down the cost of operation.

Dr. James concluded his remarks by stating that the Maglev approach

has the potential to concurrently address economic growth, zero impact
on pollution, and zero impact on neighborhoods.
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Skytech Technology

Mr. Dahnke described the Skytech technology as a fully automated cargo
handling system that can eliminate the dock use of trucks and is
pollution free.

The technology uses electromagnetic propulsion (linear induction). It is
an elevated container transfer “grail” system for efficiency and better land
utilization. The grail system allows for the simultaneous loading and
unloading of cargo ships. The Skytech system can handle 25,000 to
30,000 containers per acre.

Mr. Dahnke concluded with the following overview of the Skytech system:

It reduces truck traffic, noise and air pollution, and it increases the
through-put which makes the containers more secure, because the
security problem with containers is dwell time.

During the legislators’ discussion that followed Panel 3,
Assemblymember Horton asked Mr. Dahnke whether his technology
has ever been used. Mr. Dahnke replied that the people mover in the
Disneyland parking lot uses his technology on a daily basis.

Panel 4 - Upgrading Existing Technologies
Panelists

Cheryl Bynum, Technical Manager for the United States Environmental
Protection Agency

Mike Iden, General Director of Car & Locomotive Engineering, Union
Pacific Railroad

Mark Stehly, Assistant Vice President Environment and Research
Development, Burlington Northern Santa Fe Railroad

Ms. Bynum gave the following overview of the U.S. Environmental
Protection Agency SmartWay Transport Partnership:

What is the SmartWay Transport Partnership? It’s a pro-business,
pro-environment approach to significantly reduce fuel
consumption and emissions from freight transport by accelerating
the deployment of new and emerging technologies that are
currently in the market, but for various reasons have not yet
achieved a significant market share. SmartWay started in 2004.
We had 15 charter partners when we started. We worked with the
Business for Social Responsibility and the American Trucking

17



Associations. By the time we launched it in February of 2004, we
already had 50 partners. It is a public-private partnership.

In just two years we already have had 323 companies that
currently are SmartWay Transport Partners, and these represent
some of the largest multi-national companies operating in the
United States. Together, our partners represent all of the class one
railroads and four percent of the rolling truck stock in the United
States, responsible for seven percent of the total amount of fuel
consumed by the trucking industry in the United States.

Ms. Bynum outlined the following technologies that SmartWay is
advancing:

Idle reduction technologies include auxiliary power units that go
onboard or plug-in systems. These systems supply electrical power
and/or heating and cooling to the truck or locomotive so the main
engine can be shut off, which saves fuel and considerably reduces
emissions.

Trailer aerodynamics are emerging technologies. Approximately
75 percent of all trucks on the road already have tractor
aerodynamics. Trailer aerodynamics have not been well recognized.
Some of the technologies involve side skirts, gap reducers, which
cut the amount of space between the trailer and the tractor and
avoid turbulence. Another is air deflectors that help move the air
up over the trailer.

Single wide tires - On a class-8 tractor trailer there are two tires
at the end of each axel except for the steer axel. These are
replaced with one single wider tire made of much more fuel
efficient materials and architecture, which significantly reduces
rolling resistance and cuts weight, both of which contribute to
significant fuel savings.

Ms. Bynum concluded her testimony with the following remarks:

California has led the nation in innovative retrofits for emission
reductions with your Carl Moyer program. And California is again
stepping forward with its Strategic Growth Plan. And this growth
plan, I believe, could and should take advantage of the technical
support that EPA offers to states and to industry through
SmartWay with fuel saving SmartWay upgrade kits for trucks,
innovative financing concepts, like the low-interest loans to fleets
for retrofits, and our outreach program.
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Mr. Iden began by observing that the Los Angeles area is the hub for
nationwide rail freight and outlined the following three points for
consideration:

The first is a key requirement in goods movement to reduce in-
route delays and to reduce emissions. And going from one mode to
another in transporting a container, for example, from Los Angeles
to Chicago or New York, will increase the transit time and the
delays in handling that traffic.

The second is that the railroads operate around the clock and
cannot be linked to off-peak sources of energy, which is a point
that the Chairman brought up in one of the previous
commentaries.

...the third point is that railroad intermodal transportation is
already three to four times more energy efficient and therefore less
polluting emissions-wise than over-the-road trucking.

Mr. Iden indicated that the Union Pacific railroad deals with three
different types of locomotives in the Los Angeles basin:

1. A small fleet of passenger locomotives operated by MetroLink and
Amtrak California that are essentially very high speed shuttle type
operations.

2. Switching locomotives, which are low speed locomotives that do
local work in and around the rail yards, are operated by Union
Pacific and the Burlington Northern Santa Fe Railroad on the
Pacific Harbor line.

3. The haul line locomotives, which operate the transcontinental
trains.

In addition, Mr. Iden stated that the Union Pacific railroad is in the
process of acquiring 71 ultra low emitting locomotives. Eleven of them
will be the “green goat” hybrid locomotives, and 60 will be the new Gen-
set locomotive.

Mr. Iden described the green goat hybrid and Gen-set locomotives as
follows:

The green goat is a simple hybrid. It uses a small 290 horse power
truck type diesel engine to charge two very large batteries which
then provide power to the traction motors on the wheels. The
emissions reductions that the green goat is capable of producing
come not from the fact that it has large batteries, but from the fact
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that it uses a very small truck derivative diesel engine, which is
very low on emissions.

The Gen-set is a larger locomotive which uses three very large
truck derivative diesel engines. And it will achieve an 80 to 90
percent reduction in locomotive emissions, vis-a-vis the existing
switching locomotives and save up to 40 percent of the fuel
required.

Mr. Iden gave the following overview of locomotive technology:

The first is a diesel electric locomotive such as we currently now
operate, roughly 4,400 horsepower...cost about $2 million. They
are physically about as big a locomotive as we can get. They are
currently manufactured and sold to the railroads in the U.S,,
Canada and Mexico at about 1,000 locomotives per year. These are
not mass produced machines. Anything that is manufactured at a
rate of 1,000 a year can not be defined as mass produced. But
they are, essentially, standardized products.

The next is a straight electric locomotive. And using some of the
previous cost estimates, these locomotives would cost about $6
million per piece. The technology is feasible, but in the past 30
years, only 30 straight electric freight locomotives have been
manufactured for service in the U.S. and Canada.

The next is what I call a dual mode diesel and electric locomotive,
and this was referred to during one of the previous presentations.
And we’re making a rough estimate that this would cost between
$6 and $10 million each, which is three to five times the cost of a
conventional diesel locomotive. And this would be an extremely
complex locomotive and a very large engineering challenge.

The last technology that I want to bring to your attention is what I
call a regenerative line haul diesel battery locomotive. One of our
locomotive manufacturers is working on this technology. In fact,
they had a prototype locomotive of this design which operated an
intermodal train from Chicago to Los Angeles in 2004. They are
currently trying to commercialize this technology.

What this technology would allow, for example, is a train
descending from Cajon Summit into the Los Angeles Basin. In
dynamic braking or electric braking, instead of dissipating that
energy to the atmosphere as heat, we would be able to pump that
electrical energy into high efficiency batteries onboard the
locomotive, and then when propulsion is needed, instead of using
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the diesel locomotive, we could, for example, substitute power from
the batteries at the rate of 4,400 horsepower, the same rating of
the diesel engine, for up to 20 minutes. This is truly a regenerative
form of technology which is very comparable to, for example, the
Toyota Prius, as a true regenerative motor vehicle.

In Mr. Iden’s concluded with the following observation:

The challenge facing California today in this particular issue is not
necessarily finding machines which think, but gathering
responsible business leaders, technology innovators and
community leaders to make intelligent decisions on transportation
technologies which are readily implementable and have a high
probability of success.

Mr. Stehly’s opening observation concerned air quality nationwide.
Although the Los Angeles basin has the worst air quality in the nation,
Mr. Stehly pointed out that the San Joaquin Valley has poor air quality,
as does Houston, Texas, and any number of regions and municipalities
throughout the United States. He indicated that the Burlington Northern
Santa Fe (BNSF) railroad has thousands of employees who live and work
in these areas with poor air quality. He stated that BNSF, however, was
spending more time in California, and especially Southern California,
than in the rest of the United States.

Mr. Stehly indicated that the Department of Energy is spending
approximately $90 million a year to reduce the emissions from trucks
and spending essentially zero on locomotive engines. He stated that
technology does reduce emissions on locomotives and that the switch
engines that Mr. Iden had presented are good examples. The railroads
are using truck derivative engine technology. Locomotives, however, run
at different speeds and the pistons are a different size, so some of the
truck technologies are not applicable to locomotives.

Mr. Stehly concluded with the following overview of BNSF’s efforts to
reduce emissions from switch engines and cargo handling equipment:

...One thing that we’re looking at . . . is the road locomotive - the
hybrid concept, the one that was on our railroad in 2004. . . and
that we’re helping GE bring to light. And you can see it is very
much like the Honda Civic. It’s the same sort of concept of
regenerative braking, storing it in a battery and using it for
motoring power. And we’re hopeful that some time this year or the
first quarter of next year, that there will be a production type
prototype rather than a proof of concept type prototype.
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In three decades there have only been 21,000 locomotives sold,
where there have been 22 million trucks. So we are on the tail end
of a lot of the technology as it gets cascaded down, but we are
applying it and we are making big reductions. It’s just that
reductions come first on trucks, then on off-road truck-type
engines, and then they are applied to locomotives.

In the SmartWay Program, we are putting on a lot of Automax
start, stop equipment, so our locomotives don’t idle. They are on
all of our new locomotives that we buy. They have been retrofitted
onto half of our line haul fleet. And then most of the smaller
engines, almost our entire funding on automatic start/stop, is
going to locomotives in California. It is how much money we can
apply to it, and it’s all going to the benefit of California.

Then you can see the basic efficiencies of rail. We know we are
part of the problem. We do have emissions and we need to solve it,
but we are part of the solution. Under the grams per ton mile,
we’re much better than the competition.

During the legislators’ discussion for Panel 4, Assemblymember
Oropeza asked Ms. Bynum of the U.S EPA what the fuel savings were for
the single wide tires on class 8 tractor trailer trucks. Ms. Bynum stated
that the fuel savings ranged from four to eight percent. Ms. Bynum
pointed out that retrofitting a truck with idle reduction, single wide tires
and aerodynamic equipment can significantly improve fuel economy and
reduce emissions by up to 20 percent or greater.

Assemblymember Oropeza asked Ms. Bynum if the SmartWay
Transport Partnership Program was available in Spanish. Ms. Bynum
indicated that SmartWay was working with the federal government of
Canada to translate many of its driver training materials into Spanish
and offer it as a web-enabled package and that the project was scheduled
for deployment during this fiscal year.

Senator Lowenthal asked Mr. Stehly of the Burlington Northern Santa
Fe Railroad if the new emerging technologies such as the SAFE Freight
Shuttle, the Maglev system or the Skytech system that were presented
earlier in the hearing could help address the goods movement short haul
problem? Mr. Stehly gave the following response:

...We construct new lines every year; expand our sidings; construct
triple track; we know what it costs. And they’re built because it
works for our cost model. We can compete with trucks and
provide service to our customers. And I would be very leery of
people that come in. Sometimes the deals sound like they’re too
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good to be true, it’s because they probably are too good to be true.
They may fit in certain niches. There may be some economies of
scale in doing things. There may be some manufacturing
improvements in the future to bring it down. We’d be willing to
look at their costs...

Public Testimony

Following the four organized panels, Senator Lowenthal invited the
audience to come to the podium for public comments.

Henry Hogo from South Coast Air Quality Management District gave the
following statement:

We (South Coast Air Quality Management District) are supportive
of all of the technologies that are coming online that would help
move goods movement, but we’re also look for technologies that are
the cleanest technologies that can be implemented as early as
possible. And we believe that what you heard today about having
cleaner engines, are a good move, but today’s clean engines are
tomorrow’s dirty engines. So we look at accelerating the cleanest
technology earlier than mandates. So for instance, on the on-road
side, we believe that a lot of alternative fuel engines are going be
much cleaner beginning in 2007 compared to diesel engines in
2007, because they’re going to come out with engines meeting
future standards.

Similarly, we believe that the rail operations should be the same
way. They’re looking at Tier 2 engines today, but the U.S. EPA is
going to have Tier 3 engines coming out with regulations for those,
and we believe that if we look towards technologies that could
move in that direction, we can get these newer engines on faster.

You heard a lot about switcher locomotives and new engines, but
there was not that much discussion about retrofitting existing
locomotives. As you look to the future of a zero emission network,
there’s going to be a transition needed. And we need to clean-up
the emissions from the current engines.

...We believe that retrofit is the viable way to go. Alternative fuels,
low sulfur fuels, cleaner fuels, hybrids, this is the diverse portfolio
that you need to put into the program in order to have a transition
to zero emission goods movement.

...In the meantime, retrofitting in terms of on-road trucks is a good
way to go. Alternative fuels, where they fit into the operation are a
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good way to go. Hybrids are a good way to go. But we believe that
retrofitting line-haul locomotives is a very viable technology. We
believe that the technology in Europe can be adapted to the U.S.
for these locomotives, as well as for the switcher locomotives that
are still going to be running for a long time.

With that, I just want to conclude that we would like to work
closely with you and your committee on looking at technologies in
the future.

Moss Bittner, consultant for the Humboldt Bay Rail and Infrastructure
Taskforce, offered the following public comment:

It’s encouraging to see the Joint Committee considering all the
options for making the freight system more effective, more cost-
effective, more efficient, and most of all, to cause fewer impacts on
the health and residents and the environment. You heard a
number of proposals today, and I'm sure it’s clear that no single
proposal is going to fulfill the expectations of the state for
improving its transportation infrastructure over the next 20, 30 or
40 years.

...the right thing to do might be to make massive daring
investments, like Maglev or other things which really do break with
the historical expectations of private enterprise, of the people who
build things. Because who is in the better position than the state
to start pushing towards that future? But since it’s my generation
who will be working for the next 40 years and paying off these
projects, which I'm led to believe can only be paid for with bond
obligations, it would be very encouraging to see the low cost
options be considered fully. And even if the bulk of the money
goes to big projects, a significant part of the discussion should go
towards those low cost options.

...Because I work with a small port and its connecting railroad, it
would be encouraging to see those facilities used. Because these
are under utilized assets that could fulfill some of the expectations
rather than focusing on the bottlenecks, which are inevitably going
to be very expensive problems, to focus some of the energy on the
under utilized assets, takes the pressure off those bottlenecks.
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Conclusion

The challenges for California’s ports and goods movement are
complex and immense. In order to address the challenges and
needs facing a 21st Century California, technology must be
leveraged to its fullest potential.

The presentations given at the hearing demonstrated the potential
for technology to address the challenges and issues facing
California’s ports and goods movement system. The deployment of
Intelligent Transportation Systems (ITS) statewide can increase the
effective capacity, efficiency and safety of the ports, goods
movement and highway system. California’s university
transportation centers are an important resource and asset that
can play a vital role in the advancement of technological research
and development. Electrification of transportation systems can
reduce air pollution, particulates and petroleum dependency.
Finally, the advancement, development and implementation of the
innovative and emerging technologies presented could be a
significant contributing force in achieving the balance between
economic development and a zero emissions environment.

The advancement and effective deployment of as well as strategic
short and long term investment in technology can improve the
efficiency, reliability, capacity, safety and security in California’s
ports and goods movement system. In addition to these benefits,
technology can enhance the environment and quality of life for a
21st California.
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BACKGROUND PAPER

During the late 1950s and early 1960s, California built a world-class
transportation system to address the freight and people mobility for a
fast growing state and national economy. California’s transportation
system was further enhanced by three Class I railroads (Burlington
Northern & Santa Fe, Southern Pacific, and the Union Pacific), three
major seaports and two international airports. Geographically positioned
on the Pacific Rim, California’s strategic position in the global economy
has placed it at the intersection of the world’s two largest markets — the
U.S. and Asia. And, in a post-North American Free Trade Agreement
(NAFTA) world, California has become the nexus between Asia and its
number one trading partner, Mexico.

The economic significance of this extensive transportation network and
strategic geographic position is that California is the single largest
trading entity in the United States.

However, California’s deferred investment in its infrastructure over the last
three decades has created enormous challenges for the state’s transportation

system and environmental quality.



Gill Hicks, Chairman of the California Marine and Intermodal
Transportation Advisory Council (CALMITSAC), in his testimony at the
November 15, 2005, hearing of the Senate Sub-Committee on California
Ports and Goods Movement, identified the following elements as
contributing to California’s transportation and goods movement crisis:

Cargo growth

Population growth

Air and noise pollution
Traffic congestion
Community concerns (“‘How much is enough?)
Safety and security
Capacity constraints
Funding limitations
Equipment/labor shortages
Soaring fuel prices

Hours of service rules

* S S S S 6 S > > o o

The Administration and Legislature are in the process of crafting legislation
that has the potential for historic short and long term infrastructure
investment. Given the magnitude of investment needed to address California’s
21st century challenges for economic growth, enhancing the environment and
quality of life for all Californians, it is important that this opportunity harness
the greatest potential of existing technologies and Intelligent Transportation
Systems (ITS). These examples of existing technologies and ITS applications
include:

Real-Time large scale transportation systems
Geo-Positioning Systems (GPS)

Geographic Information Systems (GIS)
Radio-based and other communications systems
Arterial Management Systems

Crash Prevention and Safety

Commercial Vehicle Operations

Intermodal Freight Operations

In addition, accelerating the development of emerging technologies that will
be discussed at today’s hearing by Texas Transportation Institute (TTI),
Center for the Commercial Deployment of Transportation Technologies
(CCDoTT), and Skytech, can offer critical components to the strategic
implementation of a statewide comprehensive and integrated infrastructure
investment plan. Moreover, technological innovation could be a signifigant
contributing force in achieving the balance between economic growth and a
zero emissions environment for California’s future.



The following excerpt from the executive summary of the US Department of
Transportation Freight Management and Operations 2005 report, “The
Freight Technology Story: Intelligent Freight Transportation and Their
Benefits,” offers an overview of the process of taking a technology from idea

to market application:

The Innovation and Implementation Process

Successful technology innovations follow a four-step process: (1) A bright
idea that sets the stage for (2) tests and demonstrations. Successful results
and a strong business case then combine to move market leaders to (3)
initial adoption and deployment. Once the viability of a new technology is
well established and its benefits are clear, (4) wide adoption will occur.
Step 4 cements the transition of the bright idea to market penetration.
However, the biggest hurdle in the process is building sufficient
confidence in the technology, through tests and demonstrations, to prompt
initial adoption—the move to step 3.

Three principal triggers move businesses to implement intelligent freight
technologies:

1. Pursuit of competitive advantage is likely to be the main trigger for
market leaders and innovators as they seek to improve their firm's standing
and profitability in the marketplace. The critical element is a credible
business plan.

2. Keeping up with competitors is the apparent catalyst for market
followers. Success by market leaders progressively erases doubt and
skepticism about new solutions and shifts the debate in other firms from
whether to when and how.

3. Compliance may arise from customer demands or government
regulations. Commercial compliance comes into play when customers
demand innovation as a condition of doing business. Regulatory
compliance is self explanatory.

There are also several barriers to the acceptance of new technologies and
operating practices:

o Skepticism about efficacy is the fundamental concern.

o Immature standards can deprive vendors and users of a common and fair
template for deployment.

» Concerns about negative operational impacts, such as the need to replace
batteries in the field, may mobilize opposition from service providers.

o The credibility of the business case is often the dominant concern, with
the strongest skepticism reserved for estimates of benefits.



Innovation and knowledge are and will continue to be vital for sustained
economic growth and quality of life. Advancing technology, with strategic
investment, can be cost effective and potentially provide a driving force that
can help efficiently address California’s increased congestion, doubling of
trade volume, environmental mitigation, and land use challenges.

The Joint Committee may want to explore the following questions (Questions
1-5 suggested for the Administration).

1.
2.

ook

What is the current level of ITS deployment in California?

SB 1165 the Congestion Reduction, Clean Air, and Trade Corridor Bond
Acts of 2006 allocates $200 million for Intelligent Transportation
Systems (ITS). Is this allocation sufficient for an effective and strategic
statewide ITS deployment? If so, Why. If not, what kind of ITS
investment is needed?

. What is the future level of ITS deployment (2 year, Syear, and 10 year

horizons)?
How is the state’s ITS program organized?
What are the costs and benefits of ITS?

. Is there a role for California’s university research network, federal

laboratories, and community colleges in the advancement and
deployment of technology?

. What criteria would best be applied to vetting emerging technologies?
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